This study examines the behavior of labor supply of women at different levels of household wealth status. It is widely demonstrated in the literature that variables such as age and level of education, as well as the demographic, social, and financial characteristics of the household influence deciding to join the labor market. However, this study argues that these determinants work differently according to the level or the well-being of the household, adding another to the literature on women's labor supply in MENA.
Introduction
Women labor has become an important factor in household income, thus improving the living conditions of double earnings families, and providing a barrier against economic instability and high levels of men's unemployment. Besides, as women become more economically independent and contribute more to family subsistence, power within the household tend to be more liberated, further improving the social status of women [Babb (1990) ].
The focus on women's supply in Egypt is motivated by two simple facts: first, while women represent at least half the population in Egypt, they account for 27% of total workforce 2 compared with 73% of their men's counterparts 3 in 1998. Second, is the liberalization of the economy, and implementation of stabilization and privatization policies required by the IMF. The Egyptian practice of public sector employment guarantee continued for decades and offered the highest rewards of education and experience in the labor market. Until the mid 1980s, and despite partial liberalization in the mid 1970s, known as the "open door policy", the public and government sectors dominated the labor market by absorbing greater numbers of educated and experienced workers. The decade between 1988 and 1998 witnessed a rise in the pace of liberalization towards a market-led economy. Public sector employment guarantee came nearly to an end by early 1990s, and employment in the public and government sectors started to decline. The burden of these restructuring policies is heavily borne by women, either directly or indirectly. If Egypt is to make effective use of its wealth of population, these shares have to change, which cannot be achieved unless women engage in the labor force in greater numbers. By understanding women's participation behavior, policy makers will be in a position to assess the likelihood of satisfying this adjustment, forming effective policy prescriptions, and drafting proposals to invoke work incentives.
The analysis in this paper focuses on urban women, ages between 15 to 64. The choice of this subsample leads to rather reliable results, urban women are most likely to be engaged in government and public sector jobs that are heavily affected by the privatization policies.
The objective of this paper is to test the assumption the canonical model of labor supply does not work at low levels of wages (or income). The second objective is to test if factors that determine labor supply decisions differ according to the economic well-being of the household where the worker lives. In this study, I argue that labor supply elasticities differ according to the level of wealth of the household where the worker lives.
The rest of the paper is organized as follows: Section 2 is a theoretical background on the labor supply model and the new research on the link between poverty level and the decision making process. Section 3 presents a review of the literature. Section 4 lays out the econometric model. Section 5 covers the data and variables handling. Section 6 2 15 years or older 3 Source: ILO Bureau of Statistics, for 1998. discusses empirical findings. Finally, Section 7 provides closing remarks and recommendations.
Theoretical Background:
The traditional, or canonical, labor supply model views a family as a single decision making unit, and any factor affecting the husband's role in the labor market, provokes a response in the woman's labor participation decision. In other words, women assume a secondary role with regard to the labor supply of the family. Some empirical studies have shown that at low levels of income the substitution effect dominates, resulting in a positive elasticity of labor supply (raising wages raises hours of work). At high wage levels, the income effect dominates resulting in a negative elasticity (raising wages reduces hours of work). As a result, the labor supply schedule takes the C shape (backward bending) [Robins (1930) ].
The drawback of this model is that it does not offer a clarification on whether, and to what extent, these effects differ at different levels of wages or income . Dessing (2002) shows how this traditional labor supply model fails to capture the behavior of poor workers. In practice, especially in the developing world, as wages fall, workers work longer hours to maintain a living wage, representing negative labor supply elasticity.
During the 1960's, there was evidence of negative labor supply (long hours of work at low wage levels). This development resulted in a backward bending labor supply schedule occur at low levels of income [Berg (1961) ]. Most of the research done during that period focused on farmers and peasants which were presumed to have different needs and desires, therefore different preferences for work and leisure time. According to Berg (1961) , Myrdal (1971) , and Lipton (1983) , those workers preferred leisure over work once they reached the minimum level of subsistence income, after which they reduce their work hours. Others such as Schultz (1964) , Miracle and Fetter (1970) , Gollas (1972) and Miracle (1976) offered a different interpretation. They argued that poor living conditions at those times and high rates of mortalities were enough incentives for workers to go back home once they satisfied their minimum needs. Others went a different route. Hanoch (1965) , Barzel and McDonald (1973), and Sharif (1991) , among others, used the Cobb-Douglas utility function to explain the negative elasticity of supply at low wages.
The Reversed S-Shaped Labor Supply Model: Dessing (2002) provides a different interpretation of negative labor supply elasticity. One of the basic assumptions of the canonical model, is the reservation wage is a primary factor in determining whether to participate in the labor market or not. The reversed S shaped model, however, assumes at very low levels of income, the family must devote all capable members to engage in work to cover their basic needs. This is what Dessing referred to as "forced employment". At income below the subsistence level, only the income effect dominates, and leisure is considered a luxury good, producing a labor supply that is negatively sloped. When basic needs are met, the labor supply shrinks (backward bending portion) that is when workers decide to free some of their market work time for leisure or homework.
The canonical model emerges when family income exceeds subsistence level. The labor supply schedule slopes upward suggesting a positive substitution effect, then slopes backward because of a negative income effect. At extremely low levels of income, the family cannot cover expenses necessary to engage in the labor market (transportation, clothes, …), and in exceptional cases, some family members may not be able to maintain the physical effort needed to complete the job and they are trapped into "forced unemployment". Employment in urban Egypt is dominated by government and public sectors as the primary employer, where working hours in these institutions are fixed in general (Assaad, 2002) . Therefore, full-time, primary wage earners in urban families seldom change their work hours with changes in wages. Secondary workers on the other hand, which includes married women and older children, also called "supplementary" or "added" workers, work at low levels of wages to meet basic needs. The traditional role of women in Egypt is mainly to produce for the family: caring for other family members, and ultimately responsibility for the survival of the family. That is why near the subsistence level, families increasingly depend on the added income of the secondary workers. Domestic work remains the responsibility of the woman even after joining the labor market and working long hours. That puts an added burden on women. That load converts to an incentive to lessen the long working hours when basic needs are met, to further improve the welfare of the family by taking care of the domestic activities. At intermediate levels, they withdraw from the labor market and substitute work with leisure. The substitution effect dominates, and they experience a positive elasticity of labor supply. At higher levels of income, several domestic tasks are transferred to the market, which concurrently free some hours for women to spend in the labor market. Besides, people engage in new consumption patterns and social status calls for joining the labor market.
3-Review of the Literature:
Women labor supply studies on the US and other advanced countries are many compared with those of developing countries. These studies have produced a wide-range of conflicting estimates of labor supply elasticities on wages and income. In their comprehensive survey of that literature, Killingsworth and Heckman (1986) conclude estimates of women labor supply elasticities in these contexts are large, both in absolute terms and relative to men's elasticities. The wage elasticity estimates vary widely from -0.85 to over 14, depending on the data source, the sub-populations studied (which vary by age group, marital status, and race) and the statistical methodology used. Killingsworth and Heckman (1986) list a wide range of positive estimates of wage elasticities. Nakamura, Nakamura, and Cullen (1979) obtained a negative uncompensated wage elasticity. Killingsworth (1983) attributes this result mainly to excluding the schooling variable from the hours equation. Another possible source of this result is the lack of a work experience variable in the wage equation, and/or the selection terms.
Most studies of women's labor supply in the developing world focus on the labor force participation decision rather than the hours-of-work decision, therefore elasticity. Sahn and Alderman (1988) estimate a labor supply function for Sri Lankan men and women using 1980-1981 data. They found the elasticity of labor supply for wages is positive and lower in urban than rural areas (0.14 for rural men, 0.07 for urban men, 0.15 for rural women, and 0.03 for urban women). Connelly, DeGraff and Levison (1997) compared the determinants of participation in employment with the determinants of hours worked for urban Brazilian women using 1985 household survey data. Because there are large proportions of households headed by unmarried women in Brazil, the authors divided their sample into women whose husband was present and single women heads of households. They found the unobservable factors that increase the likelihood of employment of single women heads caused their hours of work to decrease, once employed. For women with spouses, unobservable factors worked in the same direction for both participation and hours worked. Dessing (2002) analyzed 99 low income rural households between 1975 and 1976 in the Philippines. He reported negative elasticities of -0.39 to -0.46 for secondary workers in the household. Assaad and El-Hamidi (2001) produced elasticity estimates for Egyptian women using 1988 data. They found a 10% increase in wages results in a 3.4% increase in hours of work. In summary, the existing research points to low elasticities of women's labor supply for wages in developing countries.
Alas, these studies did not consider testing for labor supply elasticities at wealth rates or income levels. Few studies reported differences in labor supply elasticity by wage level. Sharif (1991) studies wage and self-employed labor supply elasticities of landless and near landless farmers in India using 1970 and 1971 data. His data showed a forward falling labor supply schedule at low wage levels and an upward sloping schedule at higher wage rates. But he does not show if this falling forward occurs below subsistence level. Dessing (2002) found a negative elasticity for women at low wage rate (-.39). Eberharter (2001) also found differences in participation practices between women below and above the poverty line in Germany.
The Econometric Model
The impact of labor market conditions on the labor supply decision is typically captured by the wage rate that depends on the individual's education and labor market experience [Killingsworth and Heckman (1986) , Sahn and Alderman (1988) , and Schultz (1995) ]. According to of labor supply theory, the participation decision is based on a comparison of the market wage a woman earns and her reservation wage, the wage below which no labor is supplied [Killingsworth (1983) , and Killingsworth and Heckman (1986) ]. The reservation wage is related to the opportunity cost of a woman's time at home (or in unpaid work), her unearned income, as well as other factors that may affect her preference for paid work, relative to other time uses. Thus, the labor supply function may be written as a function of the wage rate, other earnings and preferences.
While an increase in the wage rate clearly increases the likelihood of labor force participation, the effect on the number of hours supplied is not as obvious, since both income and substitution effects come into play. The final decision depends on the marginal utility of consuming market goods and services purchased with wage income, relative to that gained from added "leisure" time. This puzzling connection between labor force participation, the wage rate, and hours of work creates the need to know how hours respond to wages, if at all.
One of the problems typically discussed in labor supply models is selectivity bias. Selectivity bias in wage and labor supply models was first discussed by Gronau (1974) , Lewis (1974), and Heckman (1974) . They argued that employed workers are those who are offered higher "market" wages than their "reservation" wages. As a result, the subsample used for determining of wages and hours of work represents a non-random sample of the population. As Vella (1998) explains: selectivity bias is a result of the unobservable characteristics that is correlated in both wages and hours equations. Heckman (1980) suggested a solution [Heckit] , which is used here. By identifying two equations: the selection (participation) equation, which models the probability of engaging in paid work for all the observations in the sample using standard probit/ ML technique to single out the employed from the non-participants. To correct for sample selection, parameter estimates from participation equations are used to estimate a variable λ (called the selection term), is then included in the outcome equation, which applies only to those who are observed in paid work. In this analysis, the observed outcomes for those who engage in paid work are either hours or wage. Although the Heckman selection model is written for hours of work H, the same equations apply well to the wage W. This procedure presents the advantage that it solves simultaneously the two problems that appear when estimating a simultaneous equation model, sample selection (selectivity) bias and endogeniety.
Finally, and once selectivity-corrected reduced form wage and hours equations are obtained, structural versions of the labor supply equations can be estimated by introducing the predicted wage as a regressor in the hours equation. This is referred to as estimation procedure (VII) by Killingsworth and Heckman. Because of the joint determination of wages and hours of work equations, there are two issues to be considered. First, if wages and hours of work are simultaneously determined, it is inappropriate to use actual wages in the hours equation. Second, the wage equation has to include variables excluded from the hours equation so the predicted wage will not be perfectly collinear with the hours equation regressors. To account for the parabolic relation between age and the life-cycle of labor supply decisions, the age-squared is used as an independent variable. Fuchs (1989) , and other empirical studies show that women experience a shorter and more interrupted spells of labor market attachment, than men. Therefore, the influence of squared age on women's labor supply is expected to be weak (and probably negative). Regional differences in labor opportunities are captured by regional dummies. Where Greater Cairo is the reference, Alexandria and Suez Canal Cities, Urban Upper Egypt and Urban Lower Egypt are three other dummies.
The estimated hours and wage equations may be expressed as:
Here, x w stands for the vector of regressors in the wage equation (age, age-squared, experience, experience-squared, education dummies, region dummies, and the estimated λ to correct for selectivity); and x h denotes the vector of regressors in the hours equation other than the wage (age, age-squared, education dummies, and other factors that influence hours of work, but not the wage rate, such as: the number of children, other men's earnings V -a proxy for non-labor-, and the estimated λ.). The hats ("^") indicate the estimated versions of theλ's are being used and ξ is a zero-mean, heteroskedastic disturbance term, which is uncorrelated with the right hand side variables. The wage equation includes dummy variables that distinguish between different regions of residence. Since there is no theoretical reason justifying including of region dummies, they are excluded from the hours equation. Linear regression of (1), (2), and the generated regressors λ would yield consistent estimates of the regression parameters. The structural version of the hours equation allows to estimate wage elasticity. This linear specification of the hours equation is the most often used form in the literature. It is hypothesized to see different patterns of participation to vary according to the level of wealth/ income.
Based on the previous discussion, the elasticity of labor supply with respect to own wage w i , usually called the gross or uncompensated wage elasticity, is assumed to be negative for workers at the lower end of the wealth continuum. According to the standard neoclassical labor supply model, the elasticity of labor supply h i with respect to other men's earnings V, and the number of children, should be negative if leisure is a normal good.
Data and Variables
The empirical analysis is based on a 1998 nationally representative 4 household survey, Egyptian Labor Market Survey (ELMS). The survey includes extensive data on basic demographics, employment, unemployment, occupational history, migration, education, earnings, and parental background. The ELMS 1998 was conducted on a sample of 5,000 households. The survey collected data on hours and earnings. For regular workers (defined as continuously employed workers), annual hours of work were estimated by multiplying the average number of hours per day and the average number of days per week by the number of weeks worked per year. Wages for these workers were then estimated by dividing annual earnings by this estimate of annual hours. For irregular workers with more periodic employment, the reference year was divided into four quarters and the workers were asked about the number of months worked per quarter, the average number of days worked per month, the average number of hours worked per day, and the average wage per day each quarter. An estimate of the number of hours worked per year was then obtained by adding the estimated quarterly hours. The hourly wage was obtained by dividing the average daily wage over the four quarters by the average length of the working day across the four quarters 5 . In contrast to the number of days worked per month, neither of these two variables varies much across quarters resulting in reliable estimates of hourly wage for irregular workers. There is, however, a significant room for measurement error in estimating work hours for irregular workers using this method because of recall problems and possibly some desire by such workers to under-report the number of hours they supply. However, the low proportion of irregular workers among women wage workers (2%) makes such measurement problems trivial.
As widely agreed upon, the more educated women, the more likely to be employed. To account for the strong correlation between human capital and labor supply, dummies for the highest level of education reached are included. They are: illiterate (the reference category), able to read and write, primary education, preparatory education, secondary education, university education, and post graduate education. Experience (calculated as the number of years since entering the labor market for the first time), and experience squared/100 are two independent variables in the wage equation. As widely known, experience is considered one of the factors in wage determination.
Studies of women in developing countries confirm that it is a common practice in the literature on the economics of women's labor supply to account for individual and household characteristics that limit an individual's labor supply, such as the number of children, and wealth, or unearned income. Such information on household composition has been known to capture constraints and/or preferences regarding participation. The argument is that children affect one's current taste for working by raising the value of home time, but not one's value to an employer. I follow the mainstream of the literature and include the number of children 0-2 and the number of children 3-6, in the analysis.
Because the survey does not provide a measure of unearned income, another instrument is used: the sum of total earnings of other adult men family members in the same household, on the assumption that, in Egypt, men employment decisions are exogenous to those of their women's. A significant and negative coefficient on other men earnings underlines the complementary role of leisure and income, if leisure is a normal good. Zabel (1993) for example, obtained a negative relationship between individual's annual working hours and the household's income situation.
The variable used to measure the wealth of the household where the worker lives is proxied by a wealth score that is constructed using principle component analysis "Factor analysis"
6 . The wealth variable is a combination of three types of indicators: durable goods, housing assets, and financial assets. Durables include measure such as: fridge, freezer, TV, etc. Housing assets include: flooring types, number of rooms, access to electricity, etc. The financial assets contain: dividends on assets or interest on bank accounts.
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The main use of principal component analysis is to reduce the size of a data set while retaining as much information as is possible. It calculates a compact and optimal description of the data set. The first principal component is the linear index of all the variables that captures the largest amount of information that is common to all the variables and explains the greatest amount of variation. 
Underlying Assumptions
There are some key assumptions in this framework: Once the participation decision has been reached, there are no restrictions on the hours supplied. The labor supply decisions of the husband is exogenous. Earnings reported by other men members in the same household are considered assets to the woman worker, and affects her labor supply decision. For this study, I assume those who fall below the 20 th percentile of the wealth index are the poorest in the sample, followed by 20 th -40 th category and so on. Therefore, the higher the worker on the wealth index, the better-off she is in satisfying their basic needs.
The analysis is restricted to urban 9 , non-agriculture 10 women, between the ages of 15 and 64, and not currently enrolled in school, working in either public or private sectors or self employed, comprising 7% of all urban women in 1998, and about one third of the working sample. Wage workers working in the government sector were dropped from the working sample since their working hours are not tied to their fixed wage rate 11 . The sample on which the analysis is based on consists of 4843 urban women in 1998.
The analysis is also run for two combinations of the sample: one for self-employed and private wage workers, and another for self-employed and public and private wage workers, to see the effects with and without public sector employment. One reason is that in Egypt, the public sector is neither government nor private sector but has some characteristics of both sectors. Another reason is the low number of workers in that sector. Results of the later sample are reported in the appendix. Table ( 1) below (and figure A-2 in the appendix) show types of employment distributed by cut off values of the wealth index. Private and public wage workers represented almost two thirds of total working sample-the majority working for the private sector, with a little over half the working sample (52%), --while self-employed women accounted for 32%. Table ( 2) below displays means and standard deviations of variables used in the analysis for private wage and self employed workers and by the five cut offs of the wealth index. Figure (1 ) also shows average yearly working hours by type of employment and wealth index cutoffs. In general, the mean age of the sample is 34 years. Almost half the sample (49%) are highly educated, with university or post graduate degrees. Over half of the sample (57%) resides in two metropolitan areas: Cairo, and Alexandria and Suez Canal. On average, 43% of the sample has infants, toddlers, and children ages between 0 and 6 years. Figure (1) shows private wage workers to be the hard working group, and the lowest wage earners too (according to Figure A -1 in the appendix). Except for the second cut off (20 th -40 th ) they appear to be working more hours than the self employed or public sector workers. The figure also points to the fact that once self employed workers reach a higher level on the wealth index, they cut back their working hours, contrary to public and private workers. Public wage workers who fall in the second category (20 th -40 th percentile) seem to work the most of all workers in the sample. However, the small number of observations in this cell (3) makes it worthy of discounting. The reasoning applies to public workers falling in the lowest 20 th percentile of the wealth index. Being able to read and write, at the primary or preparatory levels of education are significant determinants of participating in the labor force. Having a secondary or post graduate degree is significant determinant of wages rates. The existence of young children between 0 and 2 years does not have any effect on work decision, but children 3 to 6 years of age negatively influence that decision significantly. Contrary to classical theory assumption, other men's earnings in the household increase the likelihood of participation in the labor market, suggesting that leisure is not a normal good. Source: Author's calculations; ELMS (1998) Standard errors in parentheses + significant at 10%; * significant at 5%; ** significant at 1% th -80 th percentile, and 80 th -100 th percentile. The coefficients of predicted log wages are the elasticities for those falling within a threshold. Table (4) confirms the stated hypothesis. The uncompensated elasticity of hours supplied with respect to own wages is negative and significant at the 5% level for the poorest group of workers. The same result applies to 20 th -40 th group, to the 60 th -80 th group and to the highest 20 th percentile, though with different significance levels. As showed in the table, a ten percent cut in wages results in 0.54% increase in working hours for the poorest group. As the wealth level increase to the next threshold, a ten percent drop in wages results in an increase in working hours by 0.49%. The group which is considered the richest (for the purpose of this study) still does not cut much of their outside work hours. They increase their working hours by 0.39% if wages decline by ten percent. Put it differently, results of this study points to a negative labor supply elasticity that drops as the well being of households increases. This range of elasticities is comparable to Dessing (2003) estimates.
Empirical Findings:

6.1-Preliminaries
6.2-The Hours (Labor Supply) Equations:
These results support the previous claim that poor households depend on secondary workers, who are women most of the time, to satisfy their basic needs. Once these needs are met, women cut back on their outside labor and free some of their time to enhance the welfare of the family by taking care of the domestic chores. Table (4) also shows age is a factor in determining hours supplied, even after wage is considered, suggesting a life cycle role in this model. Workers with different levels of education appear to respond differently to a 10% drop in wages. Those with secondary education increase their work hours by a range of 0.34 -0.63%. Whereas university educated workers increase their working hours by a range of 0.12-0.70% depending on their wealth status.
Holding wages constant, the availability of, and probably access to, other men's earnings as well as having children either in the 0-2 or the 3-6 age groups does not have any significant effect on hours of work.
That means they have the opportunity to invest in training and education. However, these women find it difficult to perform either because of lack of time and funds. Provision of such training programs is essential for breaking the cycle at this stage. Introducing these programs must be accompanied by providing simultaneous programs aiming at reducing domestic work and provision of day care, for these programs to be successful.
Halting public sector hiring of graduates in Egypt in the 1990s, which further worsened employment opportunities, is likely to have had a conflicting impact on women's labor supply, on the one hand by depressing the wage offered to women's new entrants, on the other hand queuing in unemployment lines. In a study on women workers of Buenos Aires, Cerrutti M. (2000) found that most of women's labor force participation growth has been in the self-employment sector, a result of falling job opportunities and labor conditions, and increasing levels of employment instability and unemployment among men primary earners. The same story may well be valid here, until further research. Will self-employment increase the men/women's earnings inequality or raise the relative economic status of women? Programs aiding women to setup their income-generating activities represent only one step in that direction.
Finally, policies should aim at promoting the available natural gift by promoting labor demand industries that make extensive use of women labor. Industries that are exportoriented, or labor-intensive manufacturing, may well create the base for such course of action. 
Conclusion
Unlike what the classical theory of labor supply claims of positive elasticity at low levels of income (or wages), the analysis in this study found no evidence of such claim. At low income levels, or below some threshold, economic hardships are likely to press women to work longer hours to overcome their economic hardships. At the same time, they are responsible for home activities and child care. Thus, it is expected to get a negative elasticity for this sub-sample. At the same time, these women are responsible for home activities and child care. That's probably why when conditions improve they withdraw from the labor market or work fewer hours. At higher levels of income, women transfer some or all of household activities to domestic laborer and join the labor market producing, again, negative elasticities.
The negative labor supply schedule points to the need to limit exploiting workers at low wage rates and calls for imposing, and enforcing, minimum wage legislation. Yet the lower work hours at intermediate and high wealth levels is a sign of a sigh of relief from the subsistence trap. During that time, women improve the welfare of their families by reducing their hours of work outside the house. 
